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¥EW_ELICTRONIC VOLTAGE RELAYS ™

M. 8. Prokunin, Engr

Teck Adm, Miniatry of Tles Indnatry

[Ji Digaaﬂ

There are many applications for thres-position AC voltage relaye in volt-
age regulation under load conditions using tramsformere or auto-tranaformere.
Relays of tuls type (EN-146) have been manufectured in the paet by the Kharkov
Rlec tro-Mechenical Fectory. They operate on.e voltage variastion of il.5 - 2.0
vercent, closing one set of contacts whesn the voltage rises, aad another set
when 1t ralls.

The present article describes two electronic voltage relays dsveloped in
VEI (AZ)l-Unicn Flectricel Fngineering Institute) by G. R. Gertaenberg, Candidate
in Teclknical Sciences. One is a two-position relay, the other, a thres-position
relay. Both use a LTelM diocde ss the relay measuring element. The 4TelM is a
high-stebility diode with a filswent voltage of & volts, a filament current of
1.6 - 1.G amperes, and a plate current of 10 milliamperss.

Iwo-Position Electronic Voltage Relay

The author firet points out the difficulties encountsred in designing AC
voltage relays vith a high coefficient of return, which is Ffrequenily needed
for automatis control or protective cixcuite. Thie coatr.cisat is usually
0.5 - 0.6 for load-switching purposes, while sperial electromagnetic protec-
tive releys have & coefficient of 0.85. Attempts to increase ihis value Te-
guires a reduction in pressure on the contacts, which lowers their opecating
reliability. These problems, howaver, can be overcome by employing & rlsc-
tronic reley, such as is shown in Figure 1, appended.

The coefficient of return is neerly unity., due t¢ coneidersbie current.
variation in the reliy coil for msmall changes in voltage at the relay terminala.
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The cwerlicienl way be" adjusied with poteniiometey k. - ihe use ol “a 4islii
diode ensures conslderable stapility. The relay consumse 0.1 emperes for en
operatlug amd cut-in voltage of 220 volts, &nd cen bs kept erergized contin-
uouely ut normal voltages. Its setting may be altered with rheostet Ry.

Due to thermal inertia of the 4TelM filament, the relay has scme lag,
depending on the megnitude of the relative change in voltage with reapect to
the set voltage. For a voltege variation of 95 - 105 percent of the sstting,
the lag is 0.1 maconds. '

Three-Position Blectronic Voltege Relay

The principle of operstion for this relay 1s the same as thet for the
previouely described one. The circuit paremeters were chosen 80 that the re-
lay characteristics would correspord tc the conditions for voltage regulation
of e transformeyr i voltage steps of 2.5 percent. For transformers or auto-
treneformers with smooth regulation, the rslay permits varilations in the set-
ting within the limite o | psrceat. When the voltage falls to 60 percent of
the set value, boih gsets of reley centacte ers broken. :he ncnactuating zone
for the relay may be changed by potentiometer R5 which, as befors, is connected
to the grid of the second half of double triode L2, This adjustment is zome-
times necessary during voltage regulation of auto-transformers with emooth regu-
lation. (Variec, etc.). The operating voltage can be varied in the limitai' 10
percent with rheostat Rj. Time leg ie 0.1 - 0.15 seconds for voltage changs
from 90 to 110 percent of set value.

The apparatus consumes 30 volt-amperes AC. The ‘4Ts1M tube 1. operated at
low-filement voltage which ensures & long period of service (10,000 houra).

The designe for both relays were worked out under the leadership of Com-

rade Veselov at the "Energorsmtrest" Plant of the Minietry of Electric Industry,
vhere 1t le no¥ being serially produced.
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Figure 1. Two-Position Blectronic Reley
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